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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a mobile communication 
system whose high quality and large capacity are realized without 
lowering its channel capacity, increasing its system scale and 
increasing its costs. 

SOLUTION: The apparatus is provided with a plurality of correlators 
103 which calculate the correlation of codes of desired wave signals 
contained in received signals of respective radio reception parts, a 
plurality of beam forming devices 104 which form one beam from 
outputs of all the correlators, a detection circuit 106 which senses a 
reception timing from outputs of a plurality of delay profile parts 105, 
a plurality of demodulators 111 by which the received signals of all 
the radio reception parts are demodulated on the basis of the 
reception timing, a plurality of beam forming devices 112 which form 
one beam from demodulation outputs of all the radio reception parts, 
and a control part 114 which weights the respective beam framing 
devices so as to form a beam. 



COPYRIGHT: (C)2001,JPO 



<lfl)B*HWMW (J P) 02) & ffl !}$ fft & $j[ (A) <ll)ttfftfV&H*9 

#^2001 -345747 
(P2001-345747A) 



(43)&fflB ¥S513^12^14B(2001.12.14) 



(51) IntCl. 7 






F I M34*(#«) 


HO 4B 


7/08 




H04B7/08 D 5J021 


HO 1Q 


3/26 




H 0 1 Q 3/26 Z 5 K 0 2 2 




25/00 




25/00 5 K059 


HO 4B 


7/10 




H0 4B 7/10 A 5K067 




7/26 




7/26 B 








* # W*B<7>»3 OL 10 K) ftjftH(ciR< 




f 


#B52000-166036( P2000- 166036) 


(71)HMA 000004237 
















































(74)ftS!A 100064621 








#S± lUJH Sflf 











(54) C^W©^*] v;l^e-A3£gfi 



(57) [gift] 

»fi^ow^-«w«r «aj-r6a»<o*n« i o 3 . £t 

A»j£»l04. a»«O3!Krn7r>f/I^SlO5tf>01 

inpt>5ta94 i yyitkft-fh&ibmz i o 6 . £t 




1 

X 1 O<0f-A*»*-f- hWWW, 1 

7*n7 7 vCfcfflT *t*ffla5fc , 

«»<oam»*^nuc«N«§ hankie j 0 am$ *i£ 
a»<o9 2 w tr- A»«»o#a{ * ta* w-t *ff -5 t 

Hawaii, a»s*ifc*+ y 7V-v 3 w^kks-? 
-A-^x-f nwmwfciojwjs^Racoh-A^x 

[000 1] 



(2) «fM2 00 1-34 5 74 7 

2 

[0002] 

[flS*tf>ttlB] 126 li, TOt^^ryft^lv^ 

c d m A*s*»ii*a«^f' A^amwtcfcJt* 1 a 

wt'hh. mezm^xfcx.cn&wifcmmi'XTwm 
10 fr*Biw6. a*, la— fmzmth \*.9?cr> 

Oli . 5 0 12 *HV*fc^-f/<-5/f •fSflttffS. 

idLfc#ryf-t-5 0ii ,5012 id: DWi&ft 

fee#ti*f««i»5 0 2i ,5 0 2 2 (cfcV»T**l-e f 
WlSfl*. *LT. &4itl&£ftg|55 0 2. .50 22 

#&£|S£fiSfl5 0 2i ,50 22 ^tti^{±^ 
20 — f-v- g?500t7-f V^-gP5 1 0il;:&£>fi..&„ 
[ 0 0 0 3 ] -t-^r-355 0 OT'(i^-rffiRI2l5 0 3 

i , 5 0 32 lzis^T&($m*Hzir&ti&J9iW»m*i0) 

4>HSJ£aS504i . 504 2 fc*jv^TajETn7T>f 
iH&J&-f&. ^aaJHI»5 0 5«;^«igrn7r 

(jfcfemai*i7 -f y^-»5 1 o ass 5 1 

1«») , ftttUigft^MSV^gfi^Sy^il 
Wf-Eh LT7-r ytf-355 1 Otzm&th. 

30 [0004] 7 -r y/r-a 5 o oli, #Mi£ft 

SB5 0 2i . 5 0 2 2 frt>Wzm^Z. ^'X^aj0SS5 

t£Sc$-ftd. a»tttttto«*i. **ik^rt»5 1 2? 

^§^Tf*^HISS5 2 0Ca^*i4. 

[0005] c^<t ? *#iifta«^f Art^Mw 

OTyr^5 0 1i ,50 12 b lXm7t,Z7jki-b7? 

40 r>f ^-* ? fflv^iiTvi|>, ze>*?97>Ti-it. 3 
«07yr-^50 1i , 50 12 lz£&y-<(;<-isT4%: 

mwimfr^m-thTmmztzzbtfX'*. t 

[0006] 

immikixobtmm) u>l^4., 

50 l«R<OHi^^tc«fl|UJt«^. H7tciS-*\fc3(c. H- 



3 

•b 7 9 rtcOftiJOJL— ftnmmWi 6 0 2 A> £>4>il*»a«» 

1*^6 o lwftattujtts^Fawftfcfco. ^HitT 

fi3!Sift*a l 5&fc'*4 ko? HHtf* 6. id 

L^iSttiifli/XrAOj: 9ap a plTft&t>'*§fifl:£ 

«Ma*ffl<kv^isiii*«fet4. 
[0007] uta«-5-c. *» B fl{i- »»ifcnii'.x-r 

Afcfcvv£|iai?-**;l^«S<rF£ffl<,rkfc<, A» 

&tf*s*fc£*riKc*5 i t s mt -ti . 

[0008] 

SrA* LT 1 o<oe-A«r»iK-rs«lco* 1 Ob'-A 
J&£&k , i «otf-A#jS«<oai;& £4MUcA 

* LTii®rn7 r <i >ls*£.f§.?lim<VMm7 Q 7 r 
4 /US k . 4SSccom 1 *) t*- a#j£»(c J: 0 #ii:M 

4HIt«SRSii«W8St:J: DIXIE £ft££TO«55£ft 
as<0gfiaj^£A;fjLT 1 

»2*>^-«MB£»k. aaw*2Oh*-AJ|flS»<0«- 
Bi:ftfcS»Wt*tToT£j£tS-&JS»k. «so£i 
<7)b'-Aj&j£S§fc*fU *ffiBBS»»^aj*t:tr-A^ 
x4 h(cJ6**ft»t*fTfc#TtW>£#fi£$-£4k 
fc fc fc , «ft«8 2 Oh'- A»rt£»(C^ L nns<otti ' 
^tCb'-A^x-f Kci6**Wt*ff*«-Ct-A* 
t*-A>7x 4 to?* 

[ o o o 9 1 aR«*«»i»<o58maj^offlffl 

&VS«**tr«i*^f -v 
b'-A^x 4 h£S*rf*t»«)-C*4. 4 



3) »BB2 00 1-345747 

4 

MSMBWCJ 9*BiSftfcK=y«)tr-A»7x-f b£St£ 
[00 10] 

[IHH<o£lt0>»!B] KIT. *»U!fc:okvtBfiijfc${H 

io ltsw*-*. 

( m i egmmm ) a i « . $ § V /kf- tf- 

- A £ ffM-f I. v;Uf- b'- A i^x f A £ & t> WT' 

[0011] *^f-t'-A®ISS»iffl££7/l^-t: 
-Av-XrAcOSft^ST'AO. 01T'«i4o<7)b'-A 
20 ££j$.-thi%£cr>M£*lX^Z>. Ill fcfcwc, *v 
/H-h'-Agft^l±, nffl«O7*5"f-**F10 1i - 
1 0 1 n k . ZTyf-i-m^ 1 0 1 1 -101, *>4><0 

mth nfllOillJi^flgp i o 2i -10 2. k . #b'- 
»1 00k, -V—fr-Sl OOtfttfflLfc^-f SJ'T' 

■catefikt ffv^«bfcit#«*ff d 7 ^ y^r-ai 1 o 

t. b'-A^x-f h (USES*) SSSlt4t-^i 
-f MiJflPffil 1 4fcA»fei5r6. 

30 [oo 1 2] -fr-^-v-aJi ooici±, t>-t 

■^-*Hftnffl«-Offin»10 3i -103. k. 
5h'-At^ ( 4{iOb'-A) Oh*-A«iK»l 0 4i 
- 1 0 4 4 fc . b'- A^cogSTo 7T-f 1 

05. -io54 k . KTmsm i o 6 k jWttftfcfi 
nil —ill* k. aoi»i i i«?)flBcfcH»otr 

112. - 1 1 24 k , fb*cJt^-)R» 1 1 3 
k*«KftfeftT^4. 

[ 0 0 1 3 ] ^OJ; d fc. S 1 OlOfcO»JBtt. 

^^-»c^n-e*i r t-A»is» i o 4 

i -1 044 S.l>'b'-AffMlll 1 2i -1 1 24 £R 
tt, -t—f-r-gPl 0 OcOb'-AffMlsl 0 4i -10 
44 k7^y#-«i l OOb'-AflM&i 12! -l 
1 24 <7)?jW£&ffl£#bW^$&Ob'-A>7x'r h 
SRJTf 4 b'- A»7 x 4 MSWSB 1 1 4 t 
A6. 1T-f-Y-»l OOOb'-AffMSffl 

0 4 * , & tf-A<^^)«»t. 3&>0 1 OOb'-A 

1 0 4 (:^T(07yftff *^OA^)I fwffl 
50 BW0O*S;h.6J3Ct»a-*-6kkfcfc:. 7<>if- 



Ul 1 0*>tf-A»*»l 1 2$r« *«fl»»* t *t4 
ttWKl 1 l^fcPMMHftJt. 41XMftl 1 inm 

AflU: I /QffifKHIKttL-Ct'-A'} 
x4 hfflttttl 1 4Ki9!&£$*t!>t'-A'}x4 hS- 

swt Sit ft- a ££j£-r 4 i ? k t fc t «re*> 

4. 

[00 1 4 J <MC. H 2 1 0 0h7 4 y 

1 1 0te*4*l4*t*-A»|R» 104, 112 

?>tifj££7jWt'*>4. iooh-A»tfaKi % ryf 

"«lffl»n«h0«3HIWtff 3^J6, ( 4 x n ) fflO 
*»§52 0 1t. (2xn) (@OjD*&2 0 2i:. S 
fcnfflOJ I/Qajfi£*ft?ft;!jD»£j£-t47*aA^ 

-^2 0 3*2«rtl«-*. 

[0015] Oho* o fcf8(£$ft*7/i^t'-A£f| 
gS<7>i&tt£l2 1 ftWf02 fc»^v^TBilW4 .Hit: 

^tnicoryr^S^i oil -l o in T-Sfi£ft 

10 2! -10 2n taSfefc.*. 4M£K£<t$i0 2i 
-10 2„ T«4. WltffciflfcflRFa^fc+IHffltt 
Ift < I Fflf > &fflttft£iftU *oH*L«rV^ttfl» 
J«*»"C1OT*S . 3 fcfc . BR* Lfrv I 

4. * 
w ( m, n ) 

= exp(jx2^(m-l) ( n - 

4. * 

w ( m, n ) 

= e xp { j x 2 7r ( m- 1 ) (n- 
fc*"). flUJft'-A-J-yA'tf r i j t7)t*-AJ0tffHc 
fe^T, 7yftfftyA'i« r i j ^ryrt^iHIl 
*A>*>fI*fc8Kt£fcSil4t*--A'>x>f hw (m, 
n)li(2)*Om. ntc^-fitii r i j JftALT 
**>4£ 4. 

[0 0 2 0] icoi^fc. *7yftff i o l. -1 
ou cDttmrnftjiizfti. -t-f-v- «i ooi*iot' 

-A»*»104i -1 0 44 KcfcOt'-A^x-f hrt< 

l 0 1 1 - 1 0 l „ otU^IB^fflffijWlliES ft 
4. £*tfcJ:*h -t-f-+-«10 0Ob*-jU»BE»l 
04i -1 044 (4*ft-mi<I<0t'-A££|£LTtt 
J^a®7*n7T4;Mf£5£g|n 0 5i -1 0 54 ^ffi^j 

[0 0 2 1] 13(4. ■9--^Y-»10 0rt<04fflOf 
-A»*»104i -1 0 44 3&»4>4MHcUi*S*i4K' 
-ixSt4<7)t'-AA-^-y<o(?iK'S>4. .ICIT*, t'-A 



(4) WH1200 1-34 5 74 7 

6 

* [0016] #*ilSSftg? 1 0 2 1 -10 2 n (Ditil) 
(4. ^-f-t-ailoo^^/f-Si l OfcSWi 
h. &4Ktft£fiaiio2i -io2n fc*tt6-**4lf-* 

+ -»10 0WnfflO«WSl0 3i -10 3» (4. * 
n< f fL#*8«3W8»10 2i -10 2„ *»4>*>aa«* 
£5fFf4fc. §fifI^c£2ft4jffS»fi^Oft-fffl 

i«i«[fc**i-wiawiL-cffi^-r*. coffisit§io3i 

-10 3„ <OnflK0fflWi#t-A»jS»10 4i -1 
0 44 fcig&fu t*-A»BMJ10 4i -1 0 44 rtT 
10 -eft-mt'-A^x-f hfciOMAWtjWfcii*. # 
t-A»fiR»10 4i -1 044 ^h-A^x^f Mi. 
Wt'-A<7x4 NtMHVl 14fcJ:")RJ6«5*i4. 
[00 17] H2(C«^&-«f-f-vHWlOO 

rt<0t-A»«ai0 4<0»«£K:o^'CKW"f*. 02 

(4loot'-AffMS50«}B!cSr^LT04. 
ffil 0 0rt*>tf-A»«8l 0 4(4. &t>t->-£-?i 

oil -io i„ mz%mi\. &mni 031 -1 
0 3 n «t*ai$^mssfi^o»^ffiw<s^L. 

T> JRWS2 0 1fcJa)W»2 0 2i:*fflV%Tttit7)t:- 
20 A^x^f hw (m, n) £»»t£fctf4. ZolXiMg. 

ztxtz&ryT-i-m? 1 o 1 1 - 1 o 1 „ 

£. T**i>.U-*2 03'MWjl/7 , *.*AU-5'20 
3tJ:0JD»^S:ff?. 

[00 18] ddT'. t'-A^x^ hw (m, n) {4. 
(1) *fc:J:i5»aJt4Cfc* t T#*. W^. 

-l)/s+j« (n-l)/t| (1) 

58 [0019] MiiiMlwyftif^ffl^ 

X4W)V-J*2&J&+&*&. (1)^4. 

30 

-D/4 + J* <n-l)/4} (2) 

*Ot*-2>$jaail 0 4i * l f,H3<7)t'-Ab*iai^$n 
T^4tti,t. tr-A»j£»l 0 4a a>^>H3<7)t'- 
Ac#ttWj<*fl. Sfe(Cf-A»jR»10 4i *>^03 
CO f- A d *»ffl* $ ii X v >4 t> <D k 1 4 . 

[0022] h» i o o m^-m^m 1 

04i -1 044 *>^>lH^Sn4t*-Aa~dfc3^ 
«3irn7T'f/HI€»10 5i -1 0 54 J4SS 
40 rD7r^/USr4fi&lTA'x^tBII188l 0 6^aj7^t 
4. A-xf&iti08&lO6l4. #h'-A»*)lBrn7r 
^/W»fe*SWr^^SrfliajLTf «0^-f 5 t'-A 
S#S:ia 1 tiSI-Wi* 4 S >/l»Ifi^A&t;b'-A 
##fflttft^Bh LT7 -f y^-SKl 1 O^jWJrt-4. 
[0023] ZZX\ 7<>tf-Ul 1 0»4. MMUc 
J:3t«»0ttW»l 1 li -1 1 14 Sr*L, IfflO 
1 li^A'^ ( Sff^ 4 § y/) (cfij 0 yj T 

4 . i m<7)W.m%Mi&7yT+% : ? i o 1 1 - 1 o i 

n Orx^^-xAyHfi^A^Sfi, ?A\y? 
50 anff-?' AtciOiiw^n^^'f s.vrcz.etfvvfr 



7 

iii< <oa^iit-A»(K»i 1 21 -l 1 24 ^m, 

JlZtlX. b-iMSl 1 2 1 ~1 1 24 fcj;i)t'- 

124 <r>fm.\a-h\t^fi^fin%^^fih. 

[00 24] Itf)7^#-il 1 0<0#t'-AW)ft» 
1 1 2i -1 1 24 Officii. Ea2tC*Lfe-t-f-v- 
«1 0 0tf>t;-A#jja»l 0 4i -1 0 44 fclBlCTfc 

*. t:-A«7x-r Mi. ^ttasHKi 0 6 

frbMmtitdr^wt'-Amx'W&v ( i > * 

SfflVVCJUBSiifctlfc, t'-A^x-* MMfftf 1 14 
7^#-il 1 0«Ot*-A#j*»l 1 2i 
-112* *>;W£«<mfcffl:&«*tt«bWt£«»l 
1 3^*$^. «*itefifc»l 1 3rtT^»RSSn 
fcflWME*ca^V^#h*-^»*»l 1 2i ~1 1 24 

3tot#aia«*o£j^ff;b*ifctt, «#H»1 2 0 

[0025] Z?)J: o (C. *HSfeO^©li. ffefco*:? 
^rt^HS^t.ko^MWt'-Aa, b, c, die 

f)T*&. BP*>, I23£inrt, t'-AaCDtWftfi 
a lfcfl&Ofc'-Ab, c. dc^jZ/l^O*HiSU A>0 
t'-Ab<Ot-:?{afib HcffitfOt'-Aa, c, dc?)* 
r A fit * 1 1 i tC , t-ic^K-?ffllcl 
{CfliSOtf-Aa, b, d^5/l^p#{iSU 
-Ad^tf-^ftBd liCfl&Ot'-Aa, b, c^JOl- 

o^»c7)xXr AJUigtl-C 
[0026] (*2a!ttfeO»n) *»9J«rafflUfcv 
/H-t'-A^xrA-m. t-ASjil6MiW**Wi 
=Sr<» U^Tt-A^x-f hMffffl 14-CRJgS 
ft&t'-A^x'f Mi**iiS9Jr<?fcS. U>Lft# 

im&sm&vwMmtna £>o £ k «k o tea* 

ft. »lcD|IOI««llWcjjrf- ( 1 ) **>fc*tti$iifcK' 
-A*7x4 h*JSftfcLTJflV**£WTUU t'-A^fiS; 
SM>64*$*i4 t'-A^? - yfi»I# Lfc f-AA^ 



5) ^200 1 -3 4 5747 

8 

XU. #7>T^SH t K&l£$hl>&il«£m&0^* 
[0027] B4ti*"?;l^t-A«H8lo*20H 

Jft'J/U-xa Vfl»*a*tt»I»(:: 1 0 2{c&tt}t 
^^t'jy^xa^il 1 5 fcftfloW: 
10 I). 

[0 0 28] Jft'J7l/-y3ygll 1 5(4I24(C^ 

txofc, ^xmrnftisai o 21 -10 2,, 

0 2i -1 0 2« <0{il7jS:A7JUTJt«W-*itfcJ: 

o. ryftff i o ii -ioin gcD^-vUTV- 

A 9 >V) t't'-A^x^f hnWffi 1 1 4fcM»t4. 
[002 9] f-A^x'f MVJMflt 1 14«. **V7 

20 i/-y 3 ygn i sfciojcajsii/s^yru-^ 

3 y«»c fctt&Lfc ( 1 ).*TKlHSii4iWMI*fc 
^LTt'-A^x-f hMOf* *. ZZX\ *+V7 
v-y 3 vfflftfcii. STyri-m? l 0 1 1 - 1 0 l 
n CttJGf &#HMSfllfl!l 0 2i ~1 0 2„ 0)$9&j| 
Wtf4>o*i*|jE-*-*«E«-c?*>0. fiffltS$8t«1iffi 

[ 0 0 3 0 ] Z<r>£ o t,zm2<r)mf&(DBmX'it. *r-v V 

-fv-^s >ms 1 1 5 mm itttm&im 1 o 2 

! ~10 2n ^df-v'jyu-xa yfSKcS-fflV^T^^U 
30 TV-v-3 y-t-f ^^rttch'-A^x-f h«rSSIrf& 
J:dtcLfct<0T*4. dO&ft, IStgSftgRl 0 2O 
tf <?> o » *t h'- A<o»« t m$f t ffiflt $ ft . SB L t' 

-a* jel < as^ti. £ j&^mgfc:** . 

[003 1 ] Ufc J: ^ tc*v;Uf-t-A5tffiR 

mziix&itfflm&m&L. sfjwt*>o*»M<o 

vArAt"r^ctl»ttt,(c, &7yTi-m?lz®m 

%ixm&mz%mh&m. ! %m<?)$mmz\fh^ 

40 ^K'-A$riEt<ffM-ri»-i:* < -r'^l>. 
[0032] 

Ohl»BBLfcJ:3fc:**BBtcJ:iitf, 

fflW»*»^>oai^tA^L-C 1 o^f-AJMt^S 
^orn 1 <0 t'-A#*»fc , UROtR 1 iOb'-A^S 



t . ZTvmmzti&mm&jiZM) ix 1 -*otr- 

fcte, ttft<0»l<Oh*-A»|jMUc»Lr. &fflHS§*> 

<o i o^-b ? 9 s- gato t- a k» ( t r a« ^ * * i i: 

t*- A*flH«*»IW*a«5'X7 i ' A^flW 

[ o o 3 3 1 ttz. «R<o*tt»iaw>aeib:fi«o{a« 

A £IE t < IP 1 ZKffS 2 <*) t'- AflMSK i 0 AM $ * 



(6) ^200 1-345747 

1 0 

[01] V/H-tf-A«flBSjI«>* 1 tf> 

[02 j •?;^t'-i,gfi^ai*ic7)h'-i,^fi!ti;«ofi} 

[04 3 ^H-f - A«« asao* 2 <r>mbmmz 

[05] t*- ASfliSttisJt 4# t'-^eog 

[06] {sf*cos<t^awfl5i«$:*-ryo - y ?mx-h 

4. 

[07] (**^aos«ttiJi^^i-0T'*)i>. 

[flfftoiMIH 

1 1 0 1 1 -10 In ■■■7>Ti- 

i o 21 ~i o 2. 1 0 3. ~i 

03 n fflN3L 1 04i -1 044 , 1 1 2i -1 

124 -t*-AJB«». I0 5i -1 0 54 -JBEro 

20 -9. 1 1 li -1 1 44 -80IS, 1 

da*. 1 1 4-t-A^x-f 1 1 5-** 'J 

yU-^gyJIB. 1 2 0-a#@». 2 0 1-JRJ* 
». 2 0 2-Jn«Hk 2 0 A-5 

^7. 



[02] 




(8) «SB2 00 1-34 574 7 



[03] 



[05] 




•30 0 30 

A d • I • [d • « r • • J 




[06] 



5 0 2 1 
5 0 11 ) 



ft .« ft ft 95 



5 0 1 2 5 0^ 2 



5 0 3 i 

s 



4 



5 0 0 



fans 



5^0 4 l 



5 0^3 2 



^4 



5 0 6 
If 



safe*) 



^5 1 0 













1 — - 

5 112 

1 — ' 


ft 













[07] 



(9) 



#^2 00 1-34 574 7 



[04] 




(51) Int. CI . 7 W 
H 0 4 B 1/707 



F I 

HO 4 J 13/00 



D 



10) 



WGB2 00 1 -3 4 574 7 



F*-2*(##) 5J021 AA05 AA06 CA06 DB02 DB03 
EA04 FA09 FA14 FA15 FA16 
FA20 FA32 GA02 GA08 HA05 
HA10 
5K022 EE01 EE34 
5K059 CC03 DD32 DD35 
5K067 AA03 AA42 CC10 EE02 EE10 
KK02 KK03 



